A model of nerve stimulation is presented, incorporating realistic cross-sectional geometry of a multi-fascicular nerve. The potential field within the nerve as caused by an stimulation electrode was calculated numerically. Nerve fiber excitation was modeled according to McNeal [1]. Fascicle selective stimulation was studied for electrodes placed outside the nerve, in the epineurium just outside the fascicle and inside the fascicle. The model predicts that extraneural electrodes might selectively stimulate fascicles at the surface of the nerve, while intraneural or even intrafascicular electrodes are neccessary for selective stimulation of deeper lying fascicles.
INTRODUCTION
Multi-electrode nerve stimulation configurations might be used for functional neuromuscular stimulation in order to alternately activate different parts of the same muscle and selectively stimulating different muscles.
For these purposes, different electrodes should stimulate different groups of motoneurons in the nerve. In multi-fascicular nerves, fascicles may be stimulated selectively by electrodes in their neighborhood, because fascicles have different positions in the nerve 12]. Furthermore, selective stimulation of different muscles may be {l ossible, because muscle specificity varies between fascicles l2] In this paper a model study is presented of selective stimulation of fascicles in an example of a multi-fascicular nerve geometry.
METHODS
Computation 0 {the electrical potential distribution The potential distribution in a realistic geometrical nerve model was calculated numerically. The medium was assumed to be purely resistive. The nerve volume was divided into identical wedge-shaped volume elements. The nerve volume was divided in 40 layers (z-direction), each consisting of 40 rows of from 61 to 99 volume elements in
A dissipation functional was defined on the volume and discretized as the sum of contributions from all elements. The potentials on the discrete corner points of the volume elements was calculated by minimizing the total dissipation (variational method [3]) using iterative numerical methods.
Both the boundary condition for the model surface and the electrode itself were of the Dirichlet type (imposed potential), except for the first cross-sectional plane of the model, containing the stimulating electrode. This is a plane of symmetry and therefore a Neumann boundary condition was used here (zero current density normal to the surface).
Cross-sectiona/geometry ofmode/ed nerves
As an example of a multi-fascicular human nerve, we chose the human Deep Peroneal nerve, of which a sample cross-section was obtained from Sunderland [2] ( fig. 1 ).
Electrical conductivities
The nerve model consists of a number of compartments fig. 2a ) can be stimulated with reasonable selectivity. Selective stimulation of deeper lying fascicles (e.g. fascicle A) must be expected to require intrafascicular electrodes, because the electrode is closest to the nerve fibers in the fascicle, and because of the low conducting perineurium. Some "cross-talk" to other fascicles must be expected when using an electrode lying in the epineurium just outside the fascicle ( fig. 1b and 2b ). Fig. 2 shows that the distance between TSA contours for LO = L/2 and LO = 0 decreases and dependency of TSA on nerve fiber diameter increases for larger distance between electrode and fascicle.
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DISCUSSION
Intraneural or even intrafascicular electrodes may be expected to be necessary for selective stimulation of non-superficial fascicles of a multi-fascicular nerve. These model results must be verified experimentally and the concept of fascicle selective stimulation must be tested. 
